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Copulation duration varies dramatically in insects ranging from a few seconds in mosquitoes (e.g. Clements 1963) to several days in some butterflies and bugs (e.g. Labitte 1919; Harries & Todd 1980) . There is also considerable intraspecific variation, with copulation duration ranging from 10 min to 11 days in the soapberry bug, Jadera haematoloma (Carroll 1991) . In butterflies, copulation duration is under male control (Wickman 1985) , and is often considerably longer on a male's second mating (Svärd & Wiklund 1986; Kaitala & Wiklund 1995) . Copulation duration may be related to the male's ability to produce a spermatophore, since the second spermatophore is often smaller than the first (Svärd & Wiklund 1989) .
Several adaptive explanations for lengthy copulations have been suggested (Alcock 1994) . Males can physically prevent a female from remating by remaining attached to her after sperm transfer. This ensures the sperm already inseminated is protected from competition by rival males' ejaculates. This form of mate guarding is found in some species of dragonflies and damselflies (e.g. Fincke 1982; Michiels 1992). Males can also guard a female before inseminating her. In the monarch butterfly, Danaus plexippus, males engage in copula for several hours before spermatophore transfer, which occurs at nightfall. This ensures the male's paternity, as the female will oviposit on the morning after mating, using the guarding male's sperm. By copulating with the female throughout the day, the male effectively prevents her from mating with rival males (Svärd & Wiklund 1988) . Similarly, when the sex ratio is male biased and the risk of female remating is high, males of several species increase the time spent in copula (e.g. Sillén-Tullberg 1981; Allonso-Pimentel & Papaj 1996) .
Long copulations can be directly related to sperm transfer and/or manipulation of rival males' ejaculates. A classic example of copulation duration covarying with the amount of sperm transferred is found in hanging flies. In these insects, copulation duration is determined by the size of the nuptial prey item presented to and consumed by the female during mating. A larger prey item results in longer copulations and transfer of more sperm (Thornhill 1976) . The copulation can also be lengthened before insemination occurs in order to interfere with previous
